Evaluation of damages caused by Grenada rainstorm and implications for economic development programmes by NU. CEPAL. Oficina para el Caribe
%r
jc H s ííL o i—
E C l a / p o s  7 5 / 9
Distributions General 
Dates 24 December 1975
ECONOMIC COMMISSION FOR LATIN AMERICA 
Office for the Caribbean
EVALUATION OF DAMAGES 
CAUSED BY GRENADA RAINSTORM 






P R E F A C E
On the night of Sunday 9 November 1975* there was in Grenada,
the rare occurrence of a very heavy rainstorm unaccompanied by high 
1/winds.— The Mission which prepared this evaluation report was 
instructed to "prepare (a) preliminary evaluatipn (of) damages and 
implications for economic development programmes with a view (to) 
identifying (the) main areas and measures regarding which inter­
national assistance may be required and sought".
The Mission visited the island from 26 November to 18 December. 
Before its arrival, the Ministries of Economic Planning, Agriculture, 
Communications and Works, and Health and Housing and the Central 
Water Commission had made preliminary assessments of the damage 
caused by the rainstorm, and the Government had already begun a 
road clearance programme. The affected areas had also, prior to 
the arrival of the fission, been visited by representatives of the 
Organization of American States (OAS), the United Nations Disaster 
Reliqf Organization (UNDRO), the United Nations Development Programme 
(UNDP), and the World Health Organization (WHO), The Mission toured 
the islands of Grenada and Carriacou, Since thp event occurred at 
night when people wpre in their homes the severe floods did not re­
sult in loss of life, but there were minor injuries and some human 
distress caused by loss of pi’operty. These probmems were dealt with at 
the local level, and therefore the emphasis in this report will be on, 
an assessment of the damages to the nation's infrastructure and to its 
physical and productive resources, and on an outline of the steps 
which should be taken to avert short-tepm risks to health, and promote 
both short and long term economic growth and expansiono
l /  A similar disaster occurred in 1938, but the last major 
natural disaster was caused by Hurricane Janet in 1955 when heavy 
rains were apcompanied by severe gales.
w
The work of this Mission originated from a natural occurrence 
which affected the whole island of Grenada and the island of 
Carriacou, but in the light of the history of natural disasters 
in this area, it would be unrealistic to view the events of 
9 November in isolation from tb® natural characteristics of the 
islands and the role o f  Man in his particular ecological setting. 
The report therefore contains an introduction which presents the 
main characteristics of the islands which should be known in opder 
to grasp fully the nature of the event which occurred.
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: Cable from PAHO Washington in reply
to cable sent by Mr. Ansari, PAHO Expert, 
Grenada
; Vegetable seed requirements requested 
by the Government of Grenada to propagate 
crops destroyed by rainstorm
: Requested assistance from the Government 
of Grenada for rehabilitation of agri­
cultural areas and facilities destroyed 
by the rainstorm
: Statement submitted by the Government of 
Grenada on damage to dams and ponds in 
Carriacou
; Assistance requested by the Government of
Grenada to rehabilitate roads, bridges
and rivers damaged by the rainstorm
: Request from the Government of Grenada
for six Land Rovers for use in the
Ministry of Agriculture to deal with 
problems arising from rainstorm damage




Two islands of the State of Grenada were affected by the rain­
storm. The following are their main relevant characteristics.
GRENADA
Geology
This island is almost entirely of volcanic origin and is composed 
mainly of pyroclastro rocks and basalt and andésite lavas. The latter 
occur mainly in the centre of the island, while the pyroclastic. rocks - 
agglomerates and ashes almost entirely composed of andesitic material - 
occur mainly as a belt along the rim of ^he island, or as a mantle 
over underlying lava. Though all the volcanic rocks are of similar 
constitution, those in c.he west-central and north-western parts of 
the island are more intermediate in nature than those in other parts 
of the island. Ash and agglomerate are often found interbedded. Other 
geological deposits found in the island are limestone, which occur in 
small isolated outcrops and are not of much agricultural significance; 
tuffaceous shale which occurs in broken belts along the north-west 
coast and in some valleys, and deposits of alluvia found mainly in the 
lower courses of rivers and streams. In the normal course of events 
geological erosion occurs due to the integrated result of the natural 
forces of climate and gravity acting upon a landscape causing all ele­
vated areas to reduce to a base level. Man can by his land use pattern 
arrest, retard or accelerate this process of erosion, The important 
geological feature which sbo\ild be noted here is the presence of vol­
canic rocks of an intermediate nature in ash deposits which can capse 
instability fpom heavy rainfall.
To pography
The island wnicb is very hilly, covers an area of approximately 
75,000 acres. It is 21 miles at its greatest length and 12 miles at 
greatest width. The main mountain mass is in the centre. The highest 
mountain peak in the north of this mass is Mt. St» Catherine, rising
a  h e i g h t  of 2,756 feet. , On the western side, the mountains rise 
s t e e p l y  from the coast, with four significant peaks at heights of 
2,512 feet, 2,412 feet, 2 ,5 0 0 feet, and 2,347 feet. Approximately 
50 per cent of the total area of the island is more than 5OG feet 
above sea level. The remainder i s  a coastal belt of low undulating 
plains mainly on the east and south coasts. In the west mountainous 
outcrops extend to the sea and there Í3 a very narrow coast line. 
T h i s  mountainous compact in such a relatively small acreage resulte 
in slopes which are comparatively steep; 19 per cent of the total 
acreage has a slope between 10—20 degrees, 46 per cent between 20-30 
d e g r e e s ,  and 23 per cent over 3P degrees.^
Rainfall
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The island is in the path of the north-east trade winds and ex-
*
p e r i e r . e e s  marked dry and rainy seasons. It lies just south of the 
hurricane zone, but occasionally falls within the path of a hurricane, 
The island has a rainfall distribution pattern with a minimum below
2/to a maximum of over lóO'5,-7 Average annual rainfall over the
period 1926 to I960 was 96.97 inches. More recent data for the period
I9 7O to 1974 show that the mean monthly rainfall for each of the five
years was respectively as follows; 7*27% 6.44", 5.83", 6.15". and
5.20"' These data indicate that rainfall levels have been lower in
recent years. But these heavy rainfall showers, concentrated mainly
between July and December, and falling on sreep slopes with numerous
valleys result in scores of rivers of varying length and rapidity
3/flowing from the central mountain mass to the coast.- In their wake 
they cause much geological erosion, and their courses are strewn with 
hundreds of boulders and vast quantities of productive soils.
Description of Soils
Here attention will be focused only on the soils found on hills 
and mountains. They are lithosolic soils which are excessively to well
l/ See Appendix Is Map is Topography of island.
2/ See Appendix Is Map 2% Rainfall Distribution Map.
3/ See Appendix Is Map 3* Major drainage areas.
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drained, shallow and highly erodible. They usually occur on steep 
slopes. Two of these soils, Radix Glay Loam and Woburn Clay Loam 
(stony and boullery phase) occur otrer ash and agglomerate, usually 
in relatively dry areas. They have poor water retention capacity.
The other two, Capital Clay Loam (Steep, shallow phase), and Belmont 
Clay Loam (Steep., shallow phase), usually occur over highly weathered 
igneous rocks a n d  ash and agglomerates. They are found mainly on 
steep slopes in mountain areas with high rainfall. They are often 
subject to loss of soil above the parent material due to landslips. 
These soils are at present forest covered a n d  they should remain so. 
The soils n o r m a l l y  f o u n d  o n  most hillslopes in the higher rainfall 
areas are also Capital a n d  Belmont Clay Loams. They occur over highly 
weathered basic igneous rocks and over basic ash and agglomerates 
respectively. They are both moderately to well-drained, with good 
water retention, and are o n l y  moderately erodible.
These geological, topographical, rainfall and soil characteristic 
of Grenada indicate quite clearly that Man's role cannot be passive.
He must, in electing to live in a territory of thj.s kind, either 
knowingly or in ignorance influence the natural erosive process. The 
location of his settlements, the type of house he builds, the hinds 
of crops he grows, and the area where he grows them, his cultivation 
practices, the location of roads between settlements, the road surface 
the provision cf drains, culverts and embankments, the location of 
bridgps and their height above water courses, the steps taken to con­
serve the island's water supply, these are all criteria which enable 
the observer to find out the extent to which Man is acting in the full 
awareness of his ecological responsibility.
Land Use
A striking feature of the land use pattern in Grenada is that the 
main economic crops in the island are tree crops - cocoa and nutmeg - 
and these are found mainly in the hilly agricultural areas where pre­
cipitation is highest. This tree cover serves as an anti-erosion
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measure, but in travelling around the country o.ne is struck tjy the 
numerous patches of land on mountain sides, some exposed to the
elements and others with cultivation which offer little protection
to the soil from torrential rains. It would appear as though few 
farmers have a soil conservation consciousness about land use, and 
that where current practices result in conservation it is mainly due 
to traditional good fortune, and to economic necessity, as is the
case with tree crop cultivation.
Water Conservation
Given the high rainfall levels of the island in the rainy season,
Man has a two-fold function in trying to preserve the land for the 
use of future generations. Tiñere is first the hydrological aspect, 
to control the flow of water at numerous points from the highlands 
to the coast so that erosion is reduced to controllable proportions,
At present there are dams at strategic points in the mountains, but 
the fact that the sea around Grenada was brown for days after the 
rainstorm instead of its usual blue, indicates that there should be 
farther examination of the control measures at high elevations.
Secondly, control measures should be such as to facilitate high seepage 
intp the soil so that water reserves will be available during the dry 
season,
Communications Infrastructure-^
If the island's roads and bridges are to play their p^rt in con­
servation they should be constructed taking into consideration the 
physical and rainfall characteristics which have already been outlined.
But travelling over the roads of the island one is struck by the low 
levels of roads approaching rivers and by bridges whiph seem to have 
been built with a view to impeding the flow of water rather than per-r 
mitting easy access from one bank of a river to the other. The present 
road system has developed from tracks which were used traditionally 
over the centuries and which were widened and surfaced to accommodate 
horse drawn vehicles and later on motorized vehicles^ Undoubtedly 
there were periods when they served their purpose admirably. But to» 
day road alignments and the method of construction should be re- *
4/ See Appendix Is Map 4i Bridge Locations.
examined to assess their compatibility with the island's natural 
characteristics and their suitability for the heavy traffic which 
uses them to transport weighty building material and agricultural 
inputs and produce from place to place. By the same token retaining 
walls* side drains, culverts and embankments which were adequate at 
earlier periods need to be reassessed as part of a general programme 
to a more comprehensive approach to drainage and soil conservation. 
Furthermore* due to hydrological imperfections the rush of water from 
the mountains brings down annually large boulders and treé tranks 
which block river courses when they reach bridges, and these act as 
battering rams against the bridges in subsequent rainy seasons. The 
foundations of bridges are therefore constantly being subjected to 
erosive forces which weaken and destroy them over time. The present 
infrastructural framework can only he kept serviceable at relatively 
high maintenance cost.
CABRIACOU
This island situated 21 miles north of Grenada is approximately 71- 
miles long and 2-J miles wide with a total area of about 8 , 600 acres. 
There is a Central Ridge which reaches a maximum height of 980 feet 
above sea level.
Geology
The island is mainly volcanic in origin and is composed largely 
of andesitic lava. In the north-east of the island, the ash is some- 
times coated with a film of limestone. There are large outcrops of 
hard and soft limestone in the north-east* and small outcrops of soft 
limestone in isolated patches around the coast. There are no truly 
alluvial soils in the island, hut the lower slopes of steep ridges are 
covered by ashy or limestone colluvial material.
Climate and Land use
The prevailing winds are, like Grenada, from the north-east. 
Rainfall is very variable and averages about 50’* per year. This factor 
together with drying winds and shallow soils result in relatively arid 
conditions on the island. Traditional land use practices have severely 
denuded vegetation on the island. There are relics of a deciduous
-5-
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forest which, in the past, supplied timber for boat-building and fire­
wood, To-day there are large areas of land with no vegetation, per­
manently exposed to wind, water and sun erosion. Uncultivated land is 
mainly covered by poor thorny scrub cactus plants, The islanders 
have traditionally raised animals - cattle, sheep and donkeys - which 
they ship to Martinique, Grenada and Trinidad. This they continue 
to do despite severe deterioration of grazing grounds from frequent 
droughts,' Catering dams and ponds are therefore essential for animal 
management during the d.ry season, and animal losses are high during 
periods of low rainfall,
Tne Human factor
It is against this background of physical and climatic conditions 
that one has to relate the human factor. All the Eastern Caribbean 
islands have a marked rainy season in the second half of the year and 
therefore heavy downpours of rain are not unusual. One may therefore 
be inclined to view the Grenada rainstorm ás a normal characteristic.
But the occurrence has to he viewed against the role of Man in this 
ecological setting. Like St.Lucia and Dominica, Grenada is one of the 
more mountainous islands in the eastern chain, but its area of 120 miles 
is 51,9^ and 39^ of that of St. Lucia and of Dominica respectively.
Though smallest in size it has the highest population per square mile: 
773 persons as compared with 433 in St.Lucia and 231 in Dominica»-^
The island is very well served with roads, traces and water, all of 
which have facilitated widespread distribution of population in valleys 
end on hillslopes, This has led to pressure on marginal lands for both 
food and export crop cultivation, aceompaniea by increasing land frag­
mentation, The following table based on the 1940 Census shows the 
number of farm holdings in different size groups at that time.
Size of Group Number of Holdings
l8r3100 - 1 0
,10 -  50  
51 - 1 0 0  
10 1  - 1 , 0 0 0
1,000 1
1 7  1970 Ce nsus.
-7-r
Since then family inheritance practices and land policy have led 
to further fragmentation,. In Carriacou where human pressure on 
land is al^o relatively great, the animal population which is 
released during the dry or "let-go" season to fend as best it 




On the night of Sunday 9 November 1975» torrential rains fell 
during ar, 8~hour period ~ 2000 hours on 9/ll/75 to 0500 hours on 
iO/ll/75* Rainfall data from representative stations show that an 
average of 3»5 inches fell on the coastal areas, increasing to 5 
to 7 inches in the mid-belts and to 10 inches in the mountainous 
Grand Etang Forest reserve area. The rainfall was unaccompanied 
by high winds, so that this volume of rain in such short duration 
resulted in an intensity of ¿vater supply which the hydrological 
infrastructure was not designed to accommodate. It is likely that 
there would have been some adverse effects from this high level 
of precipitation even if land use practices, road and bridge con­
struction, and anti-erosion measures had in the past been deter­
mined by geological, topographical and soil structures of the island. 
But in the present circumstances where land use patterns and infra­
structural construction sometimes conflict rather than accord with 
nature, the result of this rare natural phenomenon was both to 
initiate destruction and to worsen conditions which were already in 
a state of deterioration,
- Rivers rose to abnormal levels, destroyed roads and 
bridges,; and swept away livestock, food and economic 
tree crops together with some of the facilities for 
their marketing.
- New water courses were carved out as flood waters 
sought their own levels. In the process, road 
surfaces were destroyed, landslides occurred on 
both sides of roadways, foundations of roads and 
bridges were undermined and economic crops 
destroyed.
~ The sheer weight and volume of water caused shifts of 
top soil on sloping lands and destroyed economic crops.
- Landslides occurred along main and feeder reads, making 
them impassable, because of lack of proper soil con­
servation practices and the absence of necessary 
retaining walls.
Damage was done to many dams on the island of Grenada,
Some dams in Carriacou were destroyed and others damaged, 
and two-thirds of the ponds in the island were silted up 
from severe erosion wash,
- Water mains and reservoirs were damaged.
- There was severe loss of soil fertility.
Action by Government
Since the rainstorm occurred at night when people were in their 
homes, most of the damages occurred in predominantly cultivated areas 
and along water courses and roadsides, the Government was not therefore 
Ufaced with a major problem of relieving human distress, though- some 
people suffered minor injuries and there were isolated cases of hardship 
which were dealt with at the local level. The main thrust of Govern­
ment activity was to visit the affected areas and assess damages. To­
wards this end officers from all the relevant Ministries recorded the 
location and incidence of damage. Ail major roads and many feeder roads 
were impassable, and road clearance was started immediately. Most roads 
were cleared before the arrival of the Mission, but the evidence of ex­
tensive road damage and soil erosion resulting from the rainstorm was 
very obvious on the Mission’s conducted tour. (See accompanying pictures) 
A Planning Officer in the Prime Minister’s Office was designated Co­
ordinator and Chairman of a Committee comprising technical officers from 
the Ministries of Agriculture, Forestry and Fisheries, Communications and 
Works, and Health and Housing and the Central Water Commission.
The Department of External Affairs informed the following inter­
national agencies of the disasters The United Nations Develqpment
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Programme through the Resident Representative in Guyana; The Economic 
Commission for Latin .America through tne Executive Secretary in 
Santiago, Chile; and the Organization of American States through the 
Secretary General in New York. The Government received telegrams 
of sympathy and offers of assistance from member states of the United 
Nations and the OAS. The following persons visited the island prior 
to and during the evaluation Misaient
Mr. S. Clarke
Hi s Ex c e 11 e ncy 
Mr. Emmanuel Ko lade
Mr. Yoshuo Komamura 
Mr, Josef Schutzenberger
Mr. Henry Laurant 
Mr. Julio Silva
Mr. David Carter
Director, UN Economic Commission 
for Latin America, Office for 
the Caribbean.
High Commissioner for the Republic 
of Nigeria, stationed in Port of 
Spain, Trinidad,
Japanese Charges d'affaires 
stationed in Port of Spain, Trinidad.
Resident Representative, United 
Nations Development Programme,
Guyana.
Representative of the Organization 
of American States, Washington.
Representative of the Organization 
of American States stationed in 
Santo Domingo.
Representative of the UN Disaster 
Relief Organization, Geneva,
Preliminary Assessment of Damage
Indications of the damages caused by the rainstorm are given 
l/below. -/ They do not represent an exhaustive list but are based on 
submissions by the relevant Ministries^ and were verified in dis­
cussions with the Emergency Planning Committee by the Mission and 
the Executive Officer from the OAS. The total estimated damage is 
in the region of EC$10,000000.
l/ Data and maps showing location and extent of major damages 




Approximately 200 acres of cropland have been destroyed. The 




Sugarcane 35 acres (24 acres due 1
flooding)
Food crops 90 acres
200 acres
The estimated value of these damages is E0$320,00G. The vegetable 
and food crops lost weres yams, cassava, sweet potato, dasheen, tannias, 
pigeon peas, cabbages, carrots, lettuce, sweet pepper, beet, tomatoes, 
shallot and onions. Most of these food crops were at the point of 
maturity and the farmers will therefore suffer loss of income from their 
destruction, It is anticipated that there will be food shortages in 
the island in the coming months to the extent of approximately 450 tons 
of vegetable protein and carbohydrates.
Loss of Cocoa Urop
It is estimated that there will he approximately 12^ per cent
decline in the anticipated annual cocoa crop of 6 million pounds.
This is 750,000 lbs. of cocoa valued at EC$750,000. This loss was
caused by the excessive bud and flower drop from the heavy downpour.
Landslides and soil erosion
It is estimated that roughly forty (40) acres equivalent of 
landslides have occurred on agricultural holdings causing loss of 
cropland and blockage of feeder roads. This has destroyed many 
drains on cultivated fields end has left many gullies unprotected. 
A px'ogramme of soil conservation is therefore urgently required in 
order to avoid a recurrence. The estimated value of this damage
—12—
is E0$¡ 14 0,000,
Loss of soil fertility
By far the greatest effect of the rainstorm on agriculture has 
been the total effect on soil fertility. The heavy rains caused the 
leaching of most of the applied soil nutrients which had been applied 
in the form of artificial fertilizers and farm manures. Plant 
foliage is already showing signs of nutrient deficiencies, particularly 
nitrogen. It is likely that the effects of nutrient loss will be 
evident for some time due to the continuing high level of run-off of 
water. The usual practice is to apply fertilizer three times a year. 
This request is for supplies for one application, which should be made 
before the end of the current rainy season. The total estimate of 













Boot crops 665 1,580
Corn and pigeon peas 3,000 15,000
Vegetable 230 2,000
130,000
6,520 tons of fertilizer required @ EC$600 per ton = EC$3»900,000.
To this must be added distribution to farmer’s at the cost of ECS20.00 
per ton =. EC$130f000.
Banana Boxing Plant
The banana boxing plant at Birchgrove was destroyed by river 
flood waters which swept through the plant removing and destroying
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installations. The replacement of losses together vdth the cost of 
building a protective river diversion is estimated at EG$3 0,00 0. 00
Damage to dams in Carriacou
Water dams and ponds in Carriacou play an important part in the 
livestock industry in the island. Of ten dams on the island, four 
were washed away and three were badly damaged. There are approx­
imately 30 ponds on the island, 20 of which were silted up from erosion 
wash. The replacement and repair of dams,and the desilting of ponds 
is estimated to cost EC$l67,500.
Infrastructure
Roads and Bridges
There was extensive damage o f  communication infrastructure through­
out the island. The worst hit areas were on the West Coast between 
Gouyave and Boquesne where both main and feeder roads were blocked by 
numerous landslides. Extensive damage also occurred in the parishes 
of St. David's and St. Andrew's, in the latter of which the bridge 
River Antoine had to he closed to traffic. In the St. George area 
there was heavy flooding in River Road., and the undermining of found­
ations caused washout which disrupted traffic at the Temple/Mt. Gay 
bridge and at the relief culvert north of Green Bridge at Queen's Park. 
It is estimated that surface repairs will have to be done on 120 miles 
of road. To date 109 locations have been identified where landslides 
occurred, The number c-f bridges damaged as a direct result of flood 
waters was 8. As a result of the landslides and flooding many tons of 
earth have had to be removed to make roads passable, and river beds 
need to be cleared and entrained.
The total estimated cost of these repairs resulting from the 
flood is SC$3 ,6 3 0,00 0.
Wat er
The rainstorm damaged water installations managed by the Central 
Water Commission thsrtby creating the risk of water contamination.
Approximateljr 5?000 feet of access roads to Les Avocat Water Works 
were damaged. Minor repairs and clearing will have to be done to 
seven dams which were blocked by soil deposits. Fifteen thousand 
(15»000) feet of water mains were damaged and many filters were made 
unserviceable by landslides. In Carriacou the borehole was flooded 
and some of the equipment, including the diesel engine, was damaged.
The estimated cost of the supply of chemicals and repairs is EC$541,000.
Health
As an indirect result of the flooding the Ministry of Health has 
advised that drugs and laboratory equipment valued at EC$78,000 are 
required to deal with dietary deficiencies due to loss of food crops 
and possible intestinal diseases from water contamination.
Summary
The economy suffered its greatest setback, both in the short and 
the long term, in the agricultural sector. In terms of the short run 
agricultural incomes will suffer from destruction of food crops and 
from the fall of earnings arising from loss of export produce, With 
respect to the long run, as a result of the loss of cropland, economic 
trees in the agricultural export sector have been destroyed. With 
the exception of bananas which produce fruit within twelve months, 
new plantings have a gestation period of between five and ten years.
Quite apart from the immediate loss of production therefore, there 
will he additional losses over the coming decade, with consequent 
repercussions on export earnings.
Agricultural land as a productive resource has lost many of its 
nutrients. At any point in time nutritive soil levels are the result 
of many years of interaction of natural agents in the soil and the 
supplementary contribution made by Man's application of artificial 
fertilizers and farm manure. These cannot be replaced in the short 
run, so that the leaching of soils from the rainstorm will continue 
to affect agricultural performance for some time despite the appli­
cation of one—third of annual fertilizer input.
~14~
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The damage done to both feeder and main roads will also have 
effects on the agricultural sector. Some feeder 'roads have de­
teriorated further from rain damage and are now practically unusable, 
thus curtailing the flow of produce from the producing to marketing 
areas. At the same time the further deterioration of all roads has 
increased the risk of damage to fruit of commercial value in both 
regional and extra-regional trade - bananas, avocado pears, soursop, 
sugar apples. Rejects at intermediate points in the marketing chain 
are likely to increase in number with consequent increases in unit 
cost to the consumer of which reach the final end cf the chain and 
are those commodities not governed by price agreements.
By the very nature of the damages which have occurred, relief 
and rehabilitation measures which are being recommended, important 
as they are, cannot re-establish the status quo in the near future. 
Losses to this sector have therefore to he seen against a broader 
background of development planning for the coming decade.
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RELIEF AND REHABILITATION MEASURES
The Mission in collaboration with the OAS Representative 
established, three broad, categories under which relief and 
rehabilitation measures can he classified. They areî
G at e go i t  A s Loss or damage of a social character including
that which poses an immediate or short-term threat 
to the health and nutritional well-being of the 
population. Items which fall in this category are
classified as relief.
Category Bs Loss or damage not predominantly of a social
character but which poses a short-term threat to 
the country1s economis base, either productive or 
infrastructural. This requires urgent réhabilitation.
Category C; Loss or damage as under Bf but where the threat posed
is of medium-term impact. This requires second-line
ï ehabilitation»
The items placed under these categories are all to be found 
in the Annexes in Appendix 4. These annexes were compiled by 
Government officials and discussed in detail by the Mission with 
members of the Planning Co-ordination Committee. Annex references 
are given in each of the three Categories.
CATEGORY A
While all the items in this category are urgently required for relief, 
a Priority .Rating has been given to indicate those which are (a) most 
urgent, and those which are (b) urgent.
Summary of Relief Measures requested by the 
Government of Grenada showing priority rating, 
annex reference, description and approximate 
value of relief measure
iority Annex Approx. value in ECl’000
iting Reference De scrxption In kind Cash* Total
a I Eood supplies to eompeirsahe 
loss of food crops for local 
consumptionj 450 tons 1.134.1 ■1.134.1
b II—a Repair sea heads and drains 
to combat mosquito breeding 12.0 6.0 18.0
b Il-b Supply insecticides to com­
bat mosquito breeding 5.0 — 5.0
a Ill-a Supply drugs and medical 
supplies to combat health
threat 40.0 40.0
a Ill-b Supply laboratory equipment 
for use in combating health
threat 38.0 38.0
To restore wuter distribution systems
to minimal operations
b IV-a Supply chemicals (3 weeks
supply) 26.5 — 2c. 3
a V Supply chemicals (ist two 
weeks supply) 15.5 — 15.5
a V Supply iron pipe etc. for 
most urgent repairs 105.2 — 105.2
a V Supply cement for most 
urgent repairs 1.5 — 1.5
a V Supply truck for most urgent 
repairs 17.0 17.0
b IV-b Repair access road to Les 
Avocats water works _ 150.0 150,0
h IV-c Clear seven (?) blocked dams - 140.0 140.0
CATEGORY A (Cont'd)
Priority Annex Approx# value in EC$'000
Rating Reference Description In kind Cash* Total
b IV-e Repair damaged water 
filters 40.0 0«0
a IXA-l-a Initial clearing of blocked 
roads and restoration of 
traffic 50.0 50.0
a IXA-l-b Clean-up and restore 
blocked drainage 250.0 25O.O
Total estimated cost 1,394.8 636.0 2 ,0 3 0 . 8
Note: Where necessary, exchange used is US$1.00 = EC$2.30
* Refers to labour, material and transport costs.
A 10f  contingency allowance is not included.
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CATEGORY B
All the items in this category are classed as short-term rehabilitation 
measures, the deadline being within three months or as noted in the 
description.
Summary of short-term rehabilitation of measures 
requested, by the Government of Grenada showing 
G.Oj' Annex Reference, description and approximate
value of requested assistance
•A annex 
Reference Description
Approx, value in £€$*000 
In kind Cash* Total
.t: XV-nd Repair 15,000 ftí* water] mains- - 45.0 45,0
plus pipes, fittings, etc. for
same "    75.0 - 75.0
IV-f Repair Carriacou borehole and -;n:'
related equipment plus replace 
diesel engine for same**
(deadline: 15/2/7 6 ) - _ „ 35.0
VII-B Fertilizer (6,520 tons N-P-K
12-8-24) to restore soil 
fertility lost by loss of amount 
equivalent to one application to 
42,135 acres (deadline: end of
wet season - mid. January) 3,920,0 — 3,920,0
plus distribution cost te
farmers @ EC$20,00 per ton - 130,4 130.4
VIII Repair and replacement of Carriacou
water catchment dams and ponds:
Replace four dams washed away - 20.0 20.0
Repair three damaged dams - 7,5 7,5
Desilt i,wenty ponds - 40,0 40,0
(deadline: one month prior to- 
end of wet season)
IX-Á-2 Repair and reconstruct retaining
walls, roads and bridges - 2 6 0 .0 260.0
plus 6OO tons cement @ EC$5.00
per 100 lb. bag 6O.O - 6O.O
IX-A-3 River bed clearing and entraining - 20,0 20.0
IX-A-4-a Underpinning foundations weakened
on secondary roads - 7,0 7.0
1X-A-5 Road repairs (Most urgent:
Concord Road
surface) - 114,2 114.2
plus 20,409 imp. gals. Biuumen 
RS-2 or RC-2 @ EC$1.?5 pergallon * 35.8 - 35.8
CATEGORY B (Cont'd)
Annex Approx* value in E'C$ ’ 000




ÎXC Five(5) Four wheel drive 
vehicles @ approx»
EC$15,000 each 75.0 75.0
X Six (6) Toyota Land Rovers 
@ EC$15f000 each 90.0 - 90.0
Total estimated cost 4,290.8 644.1 4,934.9
■» As in Category A.
• X * No- provision made for cost of diesel engine.
* * - x No provision made for co st t
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CAT BGORY C
All the items in this category are classed as medium—térro, rehabilitation
measures requiring action within three to six months from now.
Summary of medium-term rehabilitation measures 
requested toy the Government of Grenada showing 
Annex Reference, description and approximate 
value of requested assistance
Annex Approx, value in ECfOOO
Reference Description In kind." Cash* Total
IX-2 Repair and re construction of
retaining walls, roads and bridges — 390*0 390,0
plus 900 tons cement @ EC05.OO
per 100 lb, hag 90,0 — 90,0
IX—3 River bud clearing and entraining — 100.0 100,0
ÏX-4A Underpinning foundations weak­
ened on secondary roads — 73*0 73,0
IXA -4—b Replacement of River Antoine bridge — 90,G 90,0
plus 150 tons cement @ EG#5»00
per 100 lb. bag 15,0 - 15,0
and 15 tons steel reinforcing 
rods in assorted sizes.
Approx. cost 15.0 — 15.0
ÎX-5 Road repairs (surface) 1.255.8 1 ,2 5 5 . 8
plus 224,591 imp. gals. Bitumen 
' R5-2 or RC-2 @ EC$1.75 per 
gallon 394.2 — 394.2
IX-6 Road diversion at La Sagesse
(including river wall) - 73»3 73.3
plus 3»808 imp. gals. Bitumen
ES-2 or RC-2 @ EC&1.75 per
gallon 6.7 - 6.7
V I  Seeds to enable farmers to plant
lost crops 5.3 - 5.3
YII-Á Landslides and soil erosion — 140.0 140.0
VII-C Repairs to retaining wall and
banana boxing plant - 30.0 30.0
VÏII- C Mechanical equipment for clearing
and maintaining dams and ponds in
Carríacou 100.0 — 100.0
VII-D Soil conservation Expert n.a. - -
Total estimated cost 626.2 2,152.1 2,778.3
/ ..................................“  — • »   . Il l    Ml .— I , .—   ———       ■ ° »         ■■■■■■
* As in Category A.
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Summary of Expenditure 
for relief and rehabilitation measures 
in Grenada and Carriacou 
necessitated by the rainstorm of November 9» 1975
Approximate value in EC$f000 
Category In kind Cash Total
A 1,594.8 6360O 2,030.8
B 4,290.8 644.1 4,934.9
C 6 2 6 .2 2,152.1 2,778.3
Total 6,311.8 3,432.2 9,744.0
—23“*
Taking into consideration the relief and rehabilitation measures required, 
the Mission made a preliminary assessment of the capacity of the Public 
Sector to cope with obis programme within th» proposed time span. The 
main requirements for successful performance are examined hereunder by 
type of activity.
Food distribution
It is estimated that resulting from the rainstorm, domestic food 
shortages in Grenada in the coming months will be equivalent to 450 tons 
of vegetable protein and carbohydrates. The Government has requested 
supplies to meet this shortage. (See Annex l).
Most of the food will be required for children of 3 years and 
under, and between 5 and 15 years* For the first group distribution will 
he through the Public Health Clinics, while in the second it will be 
through a primary school feeding programme. The Government has operated 
this type of programme in the past. Distribution to persons at the top 
end of the age spectrum who receive lelief regularly will be through the 
Ministry of Social Affairs. Milk and protein supplies are mainly for 
children in the 3 years and under category.
Combatting mosquito breeding and repairing floors and mosquito drains
As a result of the damage done to concrete floors and sea heads of 
drains, stagnant water has accumulated, thus providing breeding grounds 
for mosquitoes. In addition there are low-lying lands which were flooded 
and are now mosquito breeding grounds.
Labour is easily available for carrying out repairs and for spraying 
mosquito breeding grounds. The Ministry of Health has the storage 
facilities to house the insecticides.
Safeguards against Disease* Dietary Deficiencias and Water Contamination 
The preventative measures which the Ministry of Health has advised 
should be taken against disease and dietary deficiencies can quite 
adequately be carried out by the medical services.
Restoration of water systems
Some of the clearance work required is already in progress. The 
Central Water Commission has storage facilities for the chemicals and 
construction material required.
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It also has personnel with the required technical skills.
Unskilled labour is easily available. Truckage of supplies 
within the island will present no problem if the vehicle 
requested is supplied promptly.
Restoration of soil fertility
The delivery of 6,500 tons of fertilizer will have to be 
staggered and distribution and application must be properly 
planned to avoid bottlenecks and ensure completion of the 
operation before the end of the rainy season. The Mission is 
of the opinion that the technical staff in the Ministry of 
Agriculture can cope with these requirements.
Rep ai i1 of dams and ponds in Carriacou
The Ministry of Agriculture can find the labour to do the 
necessary repairs and construction, but in this exercise it is 
fighting against time, since de-silting of the ponds should be 
done as quickly as possible to collect water from rain during 
the remainder of this rainy season. The Ministry has requested 
that a versatile piece of equipment, like a front loader with a 
back—hoe should be provided both for immediate and for future use. 
It is estimated that this piece of equipment will cost about 
EC$iüü,000.
Repair of Carriacou borehole
This will require the provision of a diesel engine, the 
specifications of which are given in Annex IV(f). All skills 
required for the restoration of the water are available. The 
cost of the diesel engine is not known and has been excluded 
from the items in Category B.
Seed distribution programme
The Ministry of Agriculture has the machinery for handling 
distribution efficiently.
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Repair of roads, bridges and water courses
This is the biggest rehabilitation exercise. Road clearance and the 
restoration of drainage began on the morning after the rainstorm and has 
continued ever since; Rut a programme of rehabilitation of roads and 
bridges will put strains on the present technical and supervisory 
manpower in the Ministry, and additional personnel will be required, the 
details of which are given in Annex ÏXB» If the rehabilitation programme 
is seen as the first phase in a national reconstruction road programme 
which the Mission recommends, then the levels and range of technical 
assistance and aid required will have to be greater.
Conservation to arrest lands 1.1 de_s J jÿÂ soil erosion
The Ministry of Agriculture Is equipped to undertake the necessary 
rehabilitation measures, but this exercise should be seen as part of 
a long-term adult education programme, with the aid of all available 
media, to re-create conservation consciousness in the total island 
population, and particularly in farming communities. The Government 
will require technical assistance for a soil conservation programme.
Repairs to boxing plant and adjoining retaining wall
Skills and labour for doing these repairs are readily available.
This programme of relief and rehabilitation calls for the supply 
of EC$6m worth of food and drugs, medical supplies, agricultural seed, 
insecticides, fertilizers, vehicles and building material by the middle 
of next year. If the Mission’s recommendations with respect to a 
Comprehensive road programme is accepted then the planned delivery of 
approximately BC$0.5'm worth of material for road construction may be 
altered radically, and also the time frame for delivery. The Mission 
has examined the capacity of the port to handle the heavy tonnage.
Grenada has very good port facilities, and given all things equal, 
deliveries can be handled with speed and efficiency. There should 
however be some co-ordination of activity between the donor agencies 
and deliveries should be staggered to avoid port congestion. This 
applies particularly to the delivery of such bulky stuff as cement and 
fertilizers.
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Nati on a_l A ccounts
Estimates of the national accounts of Grenada during the 
period I9 7I-I974 indicate that in real terms gross domestic 
expenditure was at the same level in 1971 and 19/2, but showed 
a decline of 9»7 per cent, in 1973 and a further decline of 
15*1 peí' cent in 1974. The contraction of the economy in the 
second half of the period was due in part to external factors, 
such as the downturn in the world economy which possibly 
affected the tourist trade, but on the other hand there were 
financial constraints which constricted the Government sector 
and there was also a decline in investments in the private 
sector. Present indications are that the economy began to pick 
up during the current year, and mid-year estimates of a 6,8 
per cent increase in real gross domestic expenditure in 1975 were 
realistic. The up—turn was premised on increased earnings from 
the exports of domestic merchandise and the tourist industry.
Agrieultura1 Exports
But there are fundamental weaknesses in an economy which 
relies on agricultural exports for over 90 per cent of its 
foreign earnings and is competing with the rest of the world 
for the tourist dollar. The structural weakness in the island’s 
economy is illustrated in Table 1 which shows volume and value 
of the four main agricultural exports at current prices.




VOLUME AND VALUE OF MAJOE DOMESTIC 
EXPORTS OF GRENADA. 1971-1974
Volume : 
Value s
lbs (mil 1 ions) 
EC$ (millions)
Commodity 1971 1972 1973 1974
Bananas
Vo 1ume 31.5 28.0 24„ 6 1 9 . 6
Value 1 „ 6 1 . 6 2.7
0 . 1 1 ^
3.4
Unit value (cts) 0.05 0.0 6 0.17
Cocoa
V 0 ! urn c 6 . 1 3 . 8 5.1 5.6
Va 1 Uc 3.5 3 . 3 3.5 5.6
Unit value (cts) 0.57 0.69 1.01 i. 35
M a c e
Vo mule 0.6 0.7 0.6 0.3
V a I. ue 0.8 O08 1.6 1.5
Unit value (cts) 1.33 I.1 6 2.93 4.78
Nutmeg
Vo 1ume 4.0 a. 1 3.3 2 . 4
Value 3.3 3.2 4.9 5.9
Unit value (cts) 0.83 0.78 1.49 2.49
l /  From May 1973 
formerly borne
cost of packing is 
by Importer.
included. This was
Sources: Original data from Banana Coopera fcive Society,
Grenada Cocoa Association, and 
Grenada Cooperative Nutmeg Association.
There were mild fluctuations in the volume of exports of cocoa,
mace and nutmeg, but the trend is downward in each commodity. That
this was accompanied by increased earnings was due to rising
commodity prices in world markets throughout the period. Despite
these increasing prices, Grenada was unable to increase on its 
ID?! volume of exports. It is important to note that because of its 
minor contribution to world production of bananas and cocoa Gronada
/Grenada ...
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Grenada is a price taker. In the cases of nutmeg and mace the 
rise in unit prices may in part be attributable to the fall 
in production since Grenada is the second largest producer of 
these commodities in the world. But these two crops contributed 
44ol per cent, 40,4 percent, 47*8 percent and 43°5 per cent of 
earnings from domestic exports between 1971-1974, while cocoa 
and bananas contributed 54*8 per cent, 49<>5 per cent, 45«5 per 
cent and 52„9 per cent. The strength of the island's economy 
therefore depends on the extent to which the agricultural 
sector can be organized to maintain a high level of exports in 
bananas and cocoa under present world conditions. If, for 
example, banana exports were, in 1974 at the level they were in 
I9 7I, earnings in 1974 would have been $5«3m instead of $3*4m.
Optimistically mid-1975 estimates of banana exports had 
projected a volume increase of 65 per cent on 1974 exports, 
thereby forecasting a level of exports in excess of 1971*
There was an estimate of a fall of 5.per cent in the volume 
of cocoa exports, thus projecting a continuation of the trend 
since I9 7I. In the light of the recent disaster, export 
earnings from these two crops will he lower the,n was anticipated.^ 
The implications for the rest of the decade and beyond are serious, 
for the agricultural sector has first to recover from loss of 
soil, crop and fertility, and secondly to reverse the output 
trend of its two major agricultural commodities.
Assuming no further natural major disasters for another 
decade or so, there will be time to recover from the losses 
of tree crop production. But this will require a massive 
programme of land use control and the enforcement of soil 
conservation practices. It will also require a re-examination 
of the country's land reform policies to ensure that national 
interests take precedence over private, and that individuals 
who are entrusted with the scarce natural resource of land
T 7 See Agriculture 1 Supplement
/ are ...
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are conscious of ineir duty to put it to optimum use and preserve 
it for future generations. In short the resuscitation and 
expansion of the agricultural industry calls for planning to 
achieve well thought out national goals.
Domestic food Producti on
With respect to food production for local consumption, the 
island showed a high capacity fcr flexibility when short term food 
production expanded in 1974 to meet shortages in imported food 
supplies. Losses of food crops through soil erosion and flooding 
have been heavy, and since the damage has occurred towards the 
ond of the rainy season new plantings cannot be made until the 
approach of the next rainy season. But if the agricultural 
rehabilitation programme is carried out during the next six months, 
short term agricultural production will recover next year.
Relief and Rehabilitation Payments
The recommended cash payments of an additional EC$3»4m for 
labour and local material are likely to have some inflationary 
effect on the economy. It is estimated that in 1974 as a whole the 
prices of imported foods increased by ever 50 per cent due to 
interruption of foreign supplies, though they showed a decline in 
the first half of 1975. It is probable therefore that some 
increase in food prices may occur in the short and medium term 
due to local food destruction, despáte the provision of relief 
overseas fcod supplies» There may too be some increase in retail 
prjces of non-food items. Since most of these items are imported, 
it is likely that this inflow of funds, which would be equivalent 
to 14„5 per cent of estimated recurrent expenditure for 1975, 
would not only stimulate the internal economy, but also yield some 
slight advantages to other regional economies.
/Tourism
Tourism
This industry plays a minor role in the economy as a whole, 
but its contribution to urban employment, tnough marginal, is 
important. The indications are that the industry is getting out 
of its I9 7 2-I9 7b recession, and this trend, hopefully, will 
continue if the North American economic recovery gathers speed. 
Nothing ha¡3 happened to date to indicate that this sector will 
be adversely affected in any way from the rainstorm disaster, 
but the precautionary measures advised by the Ministry of Health 
should be acted upon immediately so as to nullify risks of 
contamination to the water system. In the very short run the 
economy may not reap full benefits from the tourist industry 
because of the destruction of food crops, but this is only a 
short term disadvantage, and all things being equal, tourism 
should grow over the rest of the decade aud beyond.
Central Government Financing
Since j970 the Central Government has had to keep a stringent 
watch on its financial affairs. It has run a deficit on its 
current as well as or its overall operations. In the period 
I9 7I to I973 revenues were on the average 28-§ per cent of the 
GNP. In 1974 they fell to 18^ per cent. In absolute terms 
revenues were fairly constant from 1971 to 1 9 7 3, hut fell by 23 
per cent in 197k. Expenditure, while showing mild fluctuations 
in the first three years, dipped significantly in 197k. As a 
result the Government’s overall deficit, which was equal to k 
per cent of GNP on average between 1971 and 1973, increased to 
8 per cent in 197k. In its 1975 estimates the Government 
budgeted for a 26 per cent increase in revenue over 1 9 7k - from 
EC$14m to EC$17»6m - and a 30 per cent increase in total 
expenditure (capital and recurrent) - from EC$2km to EC$31m. 
Revenue and expenditure at these levels will result in an 
overall deficit of EC$7.5m which is equivalent to approximately 
8 per cent of the GNP. The rainstorm has necessitated levels
of expenditure in areas which were not envisaged when the budget was 
prepared, and it is therefore likely that the deficit will he greater 
than that budgeted for unless there are cut hacks in other areas.
Expenditure on Economic Infrastructure
With stagnant or falling revenues in an era of rising prices, the 
Government has had to keep shifting its priorities in expenditure so 
as to keep its day-to-day operations afloat. Estimates of current 
expenditure on "Maintenance of Roads" fell from EC|0.7tn in 1971 to 
EC$0.5m in 197^ and 1975. "Grants, subsidies ana contributions" to 
the Central Water Commission were EC$0,25 in 1971 and rose to EC$0.3tn 
in I9 7 2, but there was no provision under this heading in 1 9 7 5.
Estimates of capital expenditure through the Central Road 
Authority rose from EC$1.0m in 1971 to EC$lo7m in 1975. "Road 
construction" or "Reinstatement" accounted for 50 per cent of this 
expenditure in 1971, 59 per cent in 1972 and 38 per cent in 1975- 
Expenditure on replacement of bridges rose from EC$90,000 xn 1971 to 
EC$0.5m in 1972 and EC$0„6 in 1975. The Central Water Commission 
estimates of capital expenditure rose from EC$1.5m in 1971 to EC$1.8m 
in I972 and further to EC$3*8m in 1975. All capital expenditure 
through these two Commissions were made from loans with the exception 
of EC$10,000 from local revenue.
Roads and Bridges
Although the Government had been spending money on maintenance 
prior to the disaster, the roads and bridges are, from the point of 
view of construction, so inadequate for the country’s needs that this 
expenditure did nothing to improve fundamental structural weaknesses. 
In travelling through the country the Mission was able to identify 
damage to road surfaces and bridges which were a direct result of 
the flood, but most roads and some bridges which were not affected 
were in very poor condition. The natural disaster has therefore 
exacerbated a previously had condition. The implications for an 
almost stagnant economy which is predominantly agricultural are far
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frotn encouraging. These poor quality roads have to be used by 
vehicles to move farm inputs and produce to and from ports and 
internal markets. The depreciation rate of these vehicles is 
very high, and so too are the losses to agricultural produce.-^ 
Furthermore the damages to the road system which were evidently 
caused by the flood waters are likely to be only part of the 
total damages. By the nature of the catastrophe, subsequent 
normal rain showers may cause more landslides and boulder 
movement because of geological erosions which occurred during 
the rainstorm and have not yet,made themselves evident.
While therefore on the face of things it might appear that 
repairs to road damage will reinstate infrastructural communica­
tions to the previous level, and that this would he satisfactory 
for economic recovery, it may well he that a massive injection 
of capital to give the country a proper road system would in 
itself be the best way to create the conditions for long term 
economic recovery, and may also he a more economic approach to 
the problem in terms of long term cost benefit analysis.
Water Supply
Much of what has been said about the need for an in-depth 
comprehensive approach to road development can he repeated with 
respect to water. In fact the two programmes are complementary 
for the creation of an infrastructural base which can stand up 
to climatic conditions and lay the basis for long term economic 
growth. Water control measures which will reduce the incidence 
of flash floods are essential. River courses need to be dredged 
and properly maintained as a conservation measure and also to 
lessen the risk of disasters such as the recent one. In the 
Government's 1975 Budget provision was made for the expenditure 
of EC$3«8m as part of a long term water development programme, 
financed by a C.D.B. loan and Canadian Aid. The whole programme,
2/ See Agricultural Supplement
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estimated to cost ECfém, is to provide water supplies for five towns.
It may be advisable, from a development point of view, to weight this 
expenditure against the obvious need for better water control measures. 
The net socio-economic returns to the country might prove to he greater 
in the latter case.
The Economic Development Programme
The rainstorm disaster has necessitated a re-examination of 
existing priorities in the Government’s Development Programme. While 
there are damages in the agricultural sector which call for immediate 
rehabilitation measures, concentrated effort on agricultural expansion 
at this stage will be, as it were, building a house on sand« Highest 
priority in the immediate future, from the point of view of creating 
a sound base for the economy, should he given to road, water and 
irrigation infrastructural developments. In the Government’s project 
priority listing provision is made for feeder roads in Number One (l) 
priority "Agriculture", but a "Roads Reconstruction Programme" is 
rated as Number Three (3) Item.* The Mission is of the opinion that 
"Road Construction" (main and feeder) should be regarded as Number One
(1) Priority. The Mission had an opportunity to study the "Report on 
a Feasibility Study for Improvement and Reconstruction on Roads and 
Bridges" in Grenada, which was commissioned by thç British Overseas 
Development Administration in 1972. This report substantiates much of 
what has been said in this evaluation on the conditipn of the roads 
before the rainstorm, and puts forward concrete proposals for improving 
the island’s communication infrastructure. Its recommendations have 
not yet been implemented. A re-examination of its proposals may prove 
to he a suitable starting point if the Mission's view that a programme 
of road reconstruction is a more economic investment than one of road 
rehabilitation is accepted.
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It is appreciated that this re-ordering of the nation’s 
priorities will necessitate giving increased weight to 
infrastructural technical assistance, hut this shift in 
emphasis is very important if agricultural experts are to 
make maximum contribution to economic expansion. What is 
required is not a reduction in agricultural experts but a 
significant increase in infrastructural.
Tn the re-ordering of priorities agriculture should 
come next on the list, but here the operation has to be at 
two levels. In the first case immediate steps should be 
taken to rehabilitate the soil, to repair as much of the 
erosion damage to cropland as possible, and to resuscitate 
food crop production. But at the second remove, it is 
possible that a re-thinking of the whole agricultural 
programme which was presented by the Government in October 
1975 will yield attractive dividends. The Mission thinks 
that land use pattern should be rationalized before de­
termining crop promotion. For example, "Banana rehabilitation", 
a justifiable agricultural priority is commendable and of 
great economic importance to the country’s future, but this 
should not be undertaken without 3 clear demarcation of the 
areas on which such cultivation will be permitted,, This 
type of approach to the resuscitation of the sugarcane 
industry is also highly recommended. Again soil conservation 
and re-afforest;tion policies should be laid down prior to, 
or at least in conjunction with a crop cultivation programme.
This is of prime importance in light of projected plans for 
livestock development and crop diversification. Tree crop 
cultivation - cocoa, nutmeg — must for ecological and economic 
reasons remain the country's main earners of foreign currency, 
and therefore an adequate balance has to be struck between 
this and other types of cultivation. Agriculture is therefore 
another sector in which existing priorities need to be re-examined.
/in ...
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In summary what is really required is a comprehensive 
development planning exercise embracing physical, economic and 
social perspectives of the country, out of which specific projects 
can be chosen for external assistance. Any such exercise will, 
however, endorse the view already expressed; namely, that 
economic infrastructure should be a number one priority. Action 
in this field need not therefore be conditional on the preparation 
of a national plan.
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The rainstorm disaster which struck Grenada and Carriacou 
has teen evaluated against a background of the natural 
characteristics of these islands and the extent to which Man, 
in fashioning his environment, has given weight to these 
characteristics. Soil erosion in Carriacou is much worse than 
that in Grenada because at least in the latter island the 
extensive development of economic tree crops on hills and 
hillsiopes has protected the soil from water, sun and wind 
erosion, while in Carriacou the economic activity of boat- 
building has led to the removal cf forest cover ano exposure 
to the elements, and animal rearing has compounded an already 
bad erosive situation.
In both islands the damages done by the rainstorm would 
have been much less if there had been, traditionally, proper 
conservation practices and an infrastructural framework 
conditioned by the islands' natural phenomena. This realisation 
has made the Mission look beyond the immediate events which 
caused the catastrophe because relief and rehabilitation, while 
of immediate value, will do little to prevent further deteriora­
tion of the agriciiltural potential of the islands and to 
lessen the impact of the type of natural disaster to which the 
area is prone. Again, since the economies of both islands 
are agricultural, nee national yields from agricultural invest­
ment will depend largely on the strength of the infrastructural 
base which supports such investment. At present this is weak, 
and attempts at patching rather than reconstructing will, in 
the long run, he more costly. The Government's financial 
position is such that it cannot undertake either the former or 
the latter and it therefore has to depend on international 
assistance which must be seen not as an end in itself but as a 
means by which the nation stimulates its economic expansion 




bas to give such great weight to land use and conservation practices 
that the Mission pecommends. The establishment of a specific 
Department of Government with continuing responsibility for the 
subject of Environment. For the long term viability of the 
economy depends not on production as such, but on preservation and 
judicious use of the country's natural resources.
The Mission has stressed the importance of a comprehensive 
approach to development - physical and socio-economic planning and 
programming. It has also outlined in detail the type of relief and 
rehabilitatiop measures which should be undertaken; and judging 
from the ready response of international organizations and 
individual Governments to the country's appeal for assistance, it 
is expected that there will be no lack of donors. The mobilization 
of external assistance, both financial and in kind, will however 
require special machinery to co-ordinate activities so that 
deliveries of goods will be managed expeditiously and financial 
assistance will be channelled and absorbed in their relevant areas. 
It is expected that the Government will decide on the machinery 
which will best meet these requirements. This it mqy wish to do in 
consultation with the Caribbean Development Bank, which may wish 
to consider creating a "Grenada Relief Fund" to which donors may 
make their contributions.
A P P E N D I X  1
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ANNEX I
F1 ooded Areas and Locations and Acreages
of Area Slides Affecting Agricultural Land
Flooded Areas Land Slides Areas Approx® Acreage
A. River Antoine 1. Industry 1^/2 acres
B. Conference 2® Buquesene 1 / 2 acre
Ca Simon 3. Union 1 acre
D« Paradise 4. Chantimelle 2 acres
E. Birehgrove 5. Walthom 2 acres
F. Beause,jour 6. Mego Piece 2^/2 acres
G. Grenville Vale 7. Red Mud 3 acres
H. Bailies Bacoiet 8. Malagon 6 acres
9. Martian Hill 1 acre
10. Belair Passee 2^/2 acres
11. Zulu Mt. 2 acres
12. Walthom 1 acre
13. Tuftan Hall 1 / 2 acre
14. Barrack Mt® 2 acres
15. Windsor 1^/2 acres
16. Chantilly 1^/2 acres
17. Balthazar 1^/2 acres
18. Union Village 2 acres
19. Hermitage 1 acre
20. Mt. Mortiz 2 acres







Location and mileage of roads by Parish which 
suffered significant damage from rainstorm* 
(mileage in brackets)






Richmond Hi 1 1-Calivigny (l-g-) 
Morne Delice~Westerhall {^) 
Morne Delice-Hope Vale (^) 
Springs-Calivigny (\\)
Woburn (l)
Point Saline (2 )
Second Glass Roads 
St. George 1 g
Snug-Corner^-Mt.Parnassus (4̂) 
Bellevue (•§■)
Martligras (ï ) - 
Westérhall (■§•)






Mt « Ai ry )
Hope Vale-vvesterhaiï (-|)




To cal mileage in St. George's: 17 miles.
First Class Roads 
St. David's
St. David's (3 )
Calivigny—Baillies Bacoiet (l) 
Windsor Forest (I4O 
Syracuse (^)








Windsor Castle (̂ )
Minorca~Mirabean (l)
/Third Class (St.D.)
Third Class Roads 
St„ David’s
La Pastora (1 )
Roquín (-g-)
Providence—Corinth (g)
Lower Halliduy's Hill (g)
Beaton Place (-J)
Epping Forest-Charlotte Vale (g) 
Marlemount (g)
Stewarts Cottage (j)




Upper La Tante (j)
Lower La Tante (l)
Terre Canne-Mt. Jouel (-J)
Mt. Agnes (t)
La Fortune (g-)
Fcurth Class Rpads 
St. David's
New Providence ( j )










Total mileage in St, David’s; 24 miles
First Class Roads 
St. Andrew’s





































Post Royal (l) 
Tuilleries (g)






Mt. St. John (1 )
Pierre Marie (g)
Total mileage in St. Andrew’s: 32 miles
First Class Roads 
St. Patrick's
St. Patrick's (l)




Second Class Roads 
St. Patri ck1s
Duquesne (̂ )
Grand Sol (3 )
Peggy's Whim ( )̂
Peggy's Whim Lower (g)
Lower Celeste (g)
Mt. Craven (l)

















Belmont Mountain (g) 
Peggy's Whim Middle (g) 
Morne Fendue-Broomfield ( 
Rose Hill (g)
Total mileage in St. Patrick's; 21 miles
/First Class (St.M.)
First Class Roads
St. Mark's   ( -
St. Mark's {1)
Victoria-Mt. Cenis (l) 
Crosby Hill-St. Michel (g) 
Bonair -Bocage (g)




Third Class Roads 
St ♦ Mark1 s
Union (g)
Union-Diego Piece (g)





Total mileage in St. Mark's; 7 miles





Second Class Roads 
St. John's
Chadeau-La Force (g) 
Brother-Mt, Cenis (g) 
Concord (2)
Bougaldston-Mt. Granby (l) 
Mt. Villiers (£)












Total mileage in St. John's; rl miles
Carriacou - Approximately 7 miles of road.
* Totals are rounded.
ANNEX III
Roads for Construction under Current 
Feeder Road programme showing 
Mileage to be Constructed and 
Mileage affected by Rainstorm
Parish & Road
f or







Chadean La Force 2 o 5 1.0 Nil
Clabany 2.0 O .  5 M
Peche 1 . 5 Nil ft
Blaize above
Paraclete 1 . 5 Nil ff
Dry River 1.0 Nil 1!
PI aisanee-Chutz i R-L• J 0 . 5 M
ST. JOHN
Concord mountain 1.0 Nil Nil
Gommier Lindo 0 . 7 5 Nil Nil
M t. PI ais ir 0 . 7 5 Nil Complete
Mt. D'or Mt. Villiers 1.0 0 . 5 Nil
Barbay Piedmont 1.0 Nil Nil
Cottage Rosemont 1.0 Nil 9 0 $
complete
Paradise Plaisance 0 . 5 Nil Nil
ST. DAVID
Mardigras Fond Perdi 2.0 Nil Nil
Petit Etang 1 . 5 1 o 5 Nil
Mt. William Providence 0 . 5 , Nil Nil
La Pastora Laura 1.0 1.0 Nil
Terre Cannes 1.0 0 . 2 5 Nil
ST. PATRICK
Grand Sol Tricolar 4 . 0 3 . 5 Nil
ST. GEORGE 
Mt. Cenis
Bonaire 1 . 5 1 . 5 Nil
Boeage
Diamond Mt. Stan Hope o 0 Nil 10$  
c omple te
Mileage worsened by rains 1 0 . 2 5
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ANNEX I
Food requirements requested by the Government 
of Grenada to meet food shortage arising from rainstorm






Rice 60 1,000 60,0 00 Packets & loose
Flour 60 800 48,000 Cooking & Baking
Corn Meal 55 1,175 64,625 Paper or Jute Bags
Milk 60 920 294,000 Powdered & Canned
Meat 50 4 ,6 00 230,000 Canned & Salted
Fish 50 4,000 200,000 Dried & Salted
Peas 30 1 , 6 0 0 48,000 Pigeon, Split, Black 
eye (Tin &loose)
Beans 25 1,700 42,500 Red Kidney, Baked 
(Tin & loose)
Butter 10 3,150 31,500 Cooking & Table
Oil 5 1,200 12,500 Cooking & Salad 
(Corn, Soya & 
Vegetable)
Eggs 5 4,000 20,000 Powdered
Sard„i ne s 10 900 9 ,0 0 0 Tins
Corned Beef 10 4,200 42,000 Tins
Cereal 5 2,000 10,000 Breakfast (Tin & 
loose)
Bi scuit 5 1,500 7,500 Salt & Sweet 
(packets & loose)
Soups 5 1,000 5,000 Vegetable s




Note: Prices converted at DS$1„00 = EC$2.36

ANNEX II
Assistance Requested by the Government of 
Grenada to combat mosquito breeding 
resulting from rainstorm damage
A. Extensive damage to concrete floo 
as a result stagnant water has ac 
breeding of mosquitoes.




Location Materials Labour Total Cost
Tanteen 3,335.00 1,665*00 5,000.00
Grand Mai Sea Head 4,665.00 2,335,00 7,000.00
Gouyave Health Centre 1,335.00 665.00 2,000.00
Grenville Health Centre 2,000.00 1,000.00 3,000.00
Sauteurs Health Centre 6 6 5.OO 335.00 1,000.00
Total 12,000.00 6,000.00 18,000.00
B. Insecticides required for low-lying lands now breeding 
mosquitoes.
Description Value
Baytex 40$ W,P. 
or
Malathion 50/6 W.P.
W.P, Wettable Powder EC$5,000.00

ANNEX III A
List of drugs and medical supplies requested,
by the Government of Grenada to deal with
health problems resulting from rainstorm   — —    ---------------
. . Estimated
Description of Items Volume Total Cost
Diarrhoea mixture with 
antibiotic or sulpha or both 400 qts.
Piperazine syrups 200 qts.
Viramins (for children & adults) tabs» 100,000 tabs.
Paracetamol tablets 100,000 "
Sulphadiinidine tablets 100,000 "
A.T.S. for prophylaxis 100 vials
Lignocaine 2$ without adrenalin 300 X 50 ml
Lignocaine 2% with adrenal ip 50 X 50 ml
Penicilin 3mu. for injections 5,000 vials
Penicilin oral tablet 50,000 tabs.
Penicilin paediatric suspension 100 X 60 cc 125 :
Vitamin's syrup or elixir 200 qts.
Co. Trimoxazole suspension 50 qts.
Co. Trimoxazole tablets 4,000 tabs.
Sulphadimidine suspension 200 qts.
Streptomycin 1G. injection 2,000
Hypodermic syringes 2 ml 300
Insulin zinc suspension 40 iu per ml 500 X 10 ml vial
Hypodermic syringes 5 ml 100
Dextran in Glucose for I,V. use 50 X 540 ml
Dextran in saline for I.VU use 50 X 540 ml
Dextrose 5% in water for I„V, use 200 X 1000 ml
Podassium Choloride cyrstal 10 k.g.
Ilexachlorophane lotion or cream 40 qrtc
Gloves disposable 4,000
Gloves surgical (sterilisable) 500 prs.




Laboratory Bactériologie requirements requested 
by the Government of Grenada for diagnostic 
purposes in dealing with health problems 
arising from the rainstorm
Petri dishes 100 x 15 mm size
Media; SS, XLD, Selenite broth, Brain Heart 
Infus ion agar
Typing sera,, m „ ,T ,r,J &  Sc Typhi 0, H, Vi
Antigen suspension
Blood culture bottles with;
Cooked meat, bilebroth, glucose broth
Microscopic slides 0.1 mm depth
22 x 2£ mm
50 x 22 mm
Total estimated cost; EC$58,00Q800

ANNEX IV
List of requirements requested by the Government 




(1) Chlorine Cylinders (75) of 69 lbs. ea.
(2) Aluminium Sulphate 200 x 50 Kg bags
(3) Hydrated lime 40 x 25 Kg bags







Access Road to Les At o cats Water Works approximately 5.000 ft,
/ . \ „ ,. „ , , Labour Materials TotalI} Restoration of pavement and —  — ----  —  -----
Re-establishment of Drains $30,000 $20,000 $50,000
35,000 47,000
(2) Underpinning of three 
bridges and rebuilding of 
abutments which have failed
(3 ) Erecting retaining wall
30'-0" long, height varying
from 9'-12’ 7,000 11,000




TotalPeggy's Whim) St. Patricks Peggy's Whim
$15,000Hermitage Treatment Plant
(2) Mt. Granby ] 
Dougaldston)
1 St. J ohn Dougaldston Treat­
ment Plant 30,000
(3) Mt. Horne) 
)
St, Andrew Mt. Horne Treat­
ment Plant 20,000




St. George Annandale Treat­
ment Plant 20,000
(6) Petit Etang)1 St. David Petit Etang 
Treatment Plant 20,000




(d) Repairing Water Mains damaged
by slides and failure of supports,
in random lengths and sizes,
totalling 15,000' $45,000 $75,000
(e) Restoration of filters damaged by Landslide
(1) Removal of earth and debris
and replacing of sand 12,000
Purchase of sand, broken
stones and gravel 22,000
(2) Repairing structural damage to
concrete walls 2,000 4,000














Details of pipes and fittings 
requested at (d) in Annex IY
Repairing Water Mains damaged by Slides and Failure 
of Supports, in various lengths and sizes
200 Lengths 4" Dia. Ductile Pipe
with Tyton Joints @ $130,00 = $26,000,00
200 Lengths 6” Dia, Ductile Pipe
with Tyton Joints @ $180,00 = 36,000,00
18 Only 4" Dia„ Bends, 22 l/2°
with Mechanical
Joints @ 105,00 » 1,890,00
20 Only 6" Dia. Bends, 22 l/f
with Mechanical
Joints @ 150,00 = 3,000,00
18 Only 4" x 4I? x 4" Dia,
Tees with Mechanical
Joints @ 220.00 = 3,960,00
18 Only 6" X 6" x 6” Dia,
Tees with Mechanical
Joints @ 230,00 = 4,140,00
$74,990,00
(i) Pipe in 18’ Lengths 
(ii) Cost in E.C.C, dollars 
(iii) 1 Dollar Canadian = 2.20 Dollar E.C^Cc

ANNEX IV(f)
Specifications of Diesel Engine 
requested at (f) in Annex IV
Flooding of Carriacou Borehole and Damage to 
Equipment including Diesel Engine -
Diesel Engine Specification
Lister Type VA Air cooled 
Diesel Engine Developing 
7 ’> BH P at 850 rpm 
to be used with
16' X 40s short stroke Windmill 
driving K3B Powerhead 
Originally supplied by 
Messrs H,J. Godwin Ltd,
Queenington, Gloucestershire 
Crown Ag,ents C2H Grenada
5/II839/I No 3 5 0 / 6 5 refers




CABLE EROM PAHO WASHINGTON IN REPLY 
TO CABLE SENT BY MR. ANSARI
LT
ANSARI
C / o  C E N T R A L  W A T E R  C O M M I S S I O N  
S T .  GEORGE'S
CS 1607 REUR CABLE 25 NOV DAMAGE WATER SYSTEMS TELEPHONE CONVERSATION 
OF FRIDAY 28 NOV STOP FOLLOWING QUOTATIONS RECEIVED AAA 8500 AIRLINEAR 
FEET SIX INCH TYTONJOINT DUCTILE IRON PIPE, BENDS, REDUCERS,
JOHNSON'S COUPLINGS AND SEVEN GASCHLORINATORS TOTAL DLRS 45,740.00 
FAS NEW YORK DELIVERY PIPE AND FITTINGS TWO WEEKS TO USA PORT AND 
GASCHLORIMATORS EIGHT WEEKS BBB 300 BAGS CEMENT AND CHLORINE GAS 
COMMA NOT MENTIONED IN CABLE BUT REQUIRED COMMA FOR LOCAL PURCHASE 
STOP CCC ONE LANDRÛVER TRUCK OBTAINING QUOTATION FROM GENEVA STOP 




Vegetable seed requirements requested 
by the Government of Grenada to propagate 









Tomato Indian River 
Walter Eloradel 10 43*90 439.00
Cabbage Early Jersey 
W s li0 í i. c 1- ci i K-- 8. 00 1 20 ,00
Lettuce Mignonette Iceberg 5 80 25 41.25
Beans Kentucky Wonder 
Contender 150 2.00 300.00
Carrot Chantenay 15 11.50 172.50
Beetroot Detroit Dark Red 30 5.20 7 5 6 . 0 0
Onion Texas Early Grand 25 24.00 600,00
Cucumber Ashley 30 13.60 408.00
Green (-Sweet) 
Pepper Californian Wonder 10 42.00 420.00
hybrid Corn Obtain from Jamaica 1,000 IcOO 1,000.00
pigeon Peas Any available variety 500 1.00 500.00
Black Eye Peas Available variety 500 1.00 500.00
Red Kidney Bean Mexico 500 1.00 500.00
Wate r Melon Sugar Baby Congo iO 13.60 I360OO
$5,292.75
* Suggested Seed Source: AS GROW: U.S.A. except where
otherwise stated
Note: These prices are converted at US$1.00 = EC$2.36
Add 125$ for air freight or kOfo for sea freight.

ANNEX VIT
Requested assistance from the Government of 
Grenada for rehabilitation of agricultural 
areas and facilities destroyed by the rainstorm
Landslides and Soil Erosion
It is estimated that roughly forty (40) acres equivalent of 
landslides have resulted on agricultural holdings causing loss of 
cropland and blockage of farm and feeder roads. This has had a 
significant effect on the drains in cultivated fields, and has left 
the gullies unprotected. A programme of soil conservation is therefore 
urgently recommended in order to avoid Any such recurrence.
Estimated value of damage - EC$140,000.00
Loss of Soil Fertility
By far the greatest effect of the rainstorm on agriculture has 
been the total effect on soil fertility. The totai estimate of 
economic crops is broken down as follows with their fertilizer 
requirements for a single application^
Cocoa 1 6 ,0 0 0 acres 48,000 cwts.
Nutmeg 10,000 » 20,000 It
Banana 4,000 " 24,000 ft
Coconuts 5,000 " 16.000 If
Orange s 600 " 1,800 ft
Grapefruit 400 ” 1,200 ft
Limes 240 " 720 ft
Root crops 665 " 1,580 ft
Corn & Pigeon Peas 3,000 " 15,000 ft
Vegetables 2 3O " 2,100 It
130,400 cwts «
at EG$600.00 per ton - EC$3» 912,000.
fert. req.
/.The heavy rains ....
f
The heavy rains have caused the leaching of most of the applied
soil nutriepts which had been supplied in the form of artificial
fertilizers and farm manures. Already can he seen from the plant 
foliage the sign of nutrient deficiencies, particularly that of 
nitrogen. It is, therefore, recommended that immediate assistance in 
the form of compounded fertilizer NPS 12s8*24 he made available to 
farmers generally in the sum of EC$3»9M.
0 ». Repairs to Banana Boring plant at Birchgrove
Comparatively’heavy losses were sustained at the Birchgrove Bauara 
Boxing Plant when the nearby river moved straight through the Boxing 
Plant, The estimated cost of repairing the protective wall is EC$20,000,00 
and of repairing the Boxing Plant EC$10,000.00,
Total estimated cost - EC$30,000.00.
ANNEX VII (Gout*d)
1). Soil Conservation and Irrigation Expert
Soil conservation measures were practised many years ago, hut skills 
ia this field nave more or less died out and the present farping population 
needs guidance and instruction in this field. Technical assistance required 
must have experience in conservation techniques required for successful 
contour cultivation; must have experience of tropical and preferably 
Caribbean agriculture so that he would know the crops and grasses best 
suitable to counter wind, water and sun erosion. He must have experience in 
tropical irrigation and also be able to advise on how to use all available 




Statement submitted by the Government of 
Grenada on damage to dams and ponds in Carriacou
The Island dependency of Carriacou generally suffers severely 
from drought for 6 months in the year. The average rainfall over 
the past years has been in the region of 40'* - 45” per annum.
Over tire month of November, as much as 14" have been recorded 
and on the night in question, 3*34 inches was recorded at a repre­
sentative station. Significant damage has been done to feeder roads 
and most of all to water dams and ponds which play an important part 
in the livestock industry.
There are approximately 10 dams on the Island. Of these, 4 dams 
were washed away (2 in Dumfries and one each in Harvey Vale and 
Belle Vue south) while 3 were badly damaged (one each m  Bellevue 
South, Belvidere and Harvey Vale).
There are approximately 30 ponds on the island, of which 20 
were silked up from severe erosion wash and though holding water, 
requires a de-silting operation which will post approximately 
$40,000.
The repair to the dams is considered an Urgent need since the 
dry season is due to commence in January 197.6. The estimated value 
of replacement is put at $5,000/dam or $20,000 for the four. The 
cost of repair to the 3 dams at $2,500 per dam is $7,500.
The work which is required is viewed in both the immediate 
and medium term and would benefit considerably if a versatile hit 
of equipment such as a "back-hoe" can be made available. The cost 
of such equipment might well be approximately $100,000.
Soil conservation measures will be essential in successfully 




Assistance requested by the Government of 
Grenada to rehabilitate roads, bridges and 
rivers damaged by the rainstorm
_________________________________________________ ECl'GOO
Reference Description In Kind In C a s h
Clean up and Drainage
a. Initial clearing of 
roads and restoration
of traffic - 5 0 .0 0
b. C1 <:• au up and restoration
of drainage - 250.00
Repair and reconstruct
retaining walls and bridges 150.0 65O.Q
River-bed clearing and en­
training measures, includ­
ing River Road, Beausejour 
etc, 120.0 -
Bridge s
a. Underpinning of founda­
tions etc. on secondary
roads - 80.0
b. Replacement River
Antoine Bridge 30,0 90.0
Road Repairs (surface) 120
m i l e s  4 3 0 . 0 1 , 3 7 0 , 0 1
Road diversion, La Sagesse,











Total 736.7 2,563.3 3,300.0
B. The following technical assistance will be required to carry 
oat this programme of' work for 1 year in the first instance 
(Five man-years).
1, Road Engineer with experience in direct 
labour work.
2. Two Technicians for road surfacing with 
experience in doing penetration McAdam 
road surface construction and repair and 
also constructing gravity retaining walls.
3» Two supervisory personnel with experience
in high quality work in concrete, additional 
experience in gravity retaining wall con­
struction an asset but not absolutely essential.
C, One four wheel drive vehicle for each person referred to in 
B above.
Five (p) four wheel drive vehicles at approximately 
EC$15,000 = EC|75»000.
ANNEX X
Request from the Government of Grenada 
for six Land Rovers for use in the 
Ministry of Agriculture to deal with 
problems arising from rainstorm damage
The condition of farm roads have deteriorated to such 
an extent as a result of the storm damage that farmers are 
not only having difficulty in transporting production 
inputs to their farm and farm products to the markets hut 
most important* agricultural extension personnel are unable 
to service the farms by way of normal transport. The already 
limited manpower resources of the Mrnistry of Agriculture 
in relation to the number of farmers to he serviced (one in 
800 farmers) would he greatly assisted in the implementation 
of rehabilitation programme for agriculture if 6 heavy duty 
4 «’heel drive Toyota Jeeps or Land Rovers he made available 
for the use of Ministry personnel.
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Supplement on Agriculture and 
Agro-industrial Development
The agricultural sector is and will remain for some considerable 
time the pivot upon which development will rest. There are three main 
commodities which play an important part in export tradet bananas, 
cocoa and spices (particularly nutmeg). The island also grows sugar 
cane and a wide range of tropical fruit which can be processed both 
for the internal market and for export.
Cocoa
The Grenada Cocoa Association's projections to the end of the 
decade are as followss-
Year 7 3 M  74/75 75/76 76/77 77/78 78/79 79/80
---------------   .-  !-i--------------------------------- 1----------------------:-------------- ,------------- ---
Million
pounds 5*1 5*2 5-4 5*7 6.0 6 . 3 6.6
As a result of the rainstorm it is expected that deliveries will fall 
by approximately .5m lbs. due to loss of fruit, blossom and soil 
nutrients. Cocoa is sold on a futures market and sales policy has 
already been affected. The lowest price at which a sale was 
negotiated in the current year was £590 per ton, but in mid-December 
the Board had to turn down requests for 1,000 bags of cocoa (delivery 
March-June 1976) at a price of £710 per ton, because of the estimated 
short fall of 2,300 bags resulting from the rainstorm. The approximate 
loss in sales is £60,000. The loss to the Government was EC$20,000 
since it imposes a cess of 20 per lb. on exports. In 1974 the return 
to the grower was EC$>0.90 per lb.; it is not expected to exceed this 
level this year, and on the whole total payments to growers are 
expected to fall by approximately 10$.
While cocoa production will most likely show an upward trend to 
the end of the decade, because of the disease and pest control measures 
which have been taken, the loss of soil nutrients will result in a 
10$ loss in production. This anticipated decline can however be over-
come in the coming decade hy improving the survival rate of clonal 
cocoa plants distributed to growers: Present estimates are that
losses are in the range of 25-30$.
Bananas
The Banana Co-operative Society concluded a two-year replanting 
scheme in September 1975; it is therefore expected that production 
trend in the next few years will be upward. But there are three 
countervailing factors. Output levels depend very much on road 
improvement, as bananas are delicate and bruise very easily. The 
level c-f rejects at boxing plants is 20$ due to bad road conditions5 
and it sometimes rises to 40-55$. In addition there are rejects at 
the port, approximately 0.5$ of quantities offered. Secondly, top 
soil erosion from the recent rainstorm will have an adverse effect 
on yields. And finally, loss of suckers from landslides will affect 
production.
At present prices are falling - 9$ below what they were at the 
beginning of November - but this fall is partly seasonal. It is 
likely therefore that with rising production and a level of prices 
equivalent to those of 19 75, export earnings will rise for the next 
few years. But the Society is faced with rising costs in disease 
control, because of the increased prices of oil-based insecticides and 
fungicides. There is also evidence that aldrin is becoming less effect­
ive as a control against the borer which attacks the bottom of the plant 
and a more costly substitute will have to be used. Increased foreign 
earnings therefore will not necessarily mean increased net earnings 
either to the Society or the grower.
Spices
The main spices are nutmeg and mace which account for over 40$ of 
foreign earnings. Peak prices in 1974 were due to a fall in production 
in both Grenada and Indonesia. These prices carried over into the 
first six months of 1 97 5, but the tight money situation in manufacturing 
countries led to a fall in demand and the volume of nutmeg sales fell 
in early 1975- Stocks have now risen to a high level and since July 
volume of sales have ipcreased, but at falling prices. Total island
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production has now risen to pre-hurricane (Janet, 1955) level and 
since the trees are young a 50$ increase in production is expected.
Though there were losses of fruit and trees in the rainstorm, the 
upward trend has not been seriously affected.
The country also produces minor spices such as cloves, cinnamon, 
tonka bean, bay leaf and ginger.
Livestock
The country has a programme for increasing animal production: 
cattle, pigs, poultry and black belly sheep, mainly produced in 
C'arriacou.
Fruit and Vegetables
These are exported mainly to Trinidad, but losses are very high 
due to poor road conditions and marketing practices.
Agricultural Extension Service
The island is divided into four agricultural zones - North, South, 
East and West - and the total estimated number of farmers is 12,000.
The ratio of extension officers to farmers is in the region of 1 : 800. 
Considering the terrain of the country, it is likely that farmers are 
not adequately serviced at present. The high losses in clonal cocoa 
plants after distribution to farmers may be attributable in part to 
the inability of extension staff to service all growers. Damage to 
bananas in the field may also be due to this factor. Some consideration 
should be given to improving the ratio of extension workers to farmers 
because of the importance of these two crops to the island’s economy.
More use can also be made of the media to educate farmers about 
better cultivation practices.
Agro-industrial Development
The economy has to look beyond its present position as a supplier 
of raw material to one of processing for export. Bulk exports of 
cocoa, bananas and nutmeg will be important ip the foreseeable future, 
but the nutmeg industry possibly offers scope for processing. Some 
consideration is now being given to this by the Nutmeg Association. Since
cocoa is a high grade product, it may be possible to process the bean 
to a semi-refined state without any risk of losing existing markets.
Bananas too can be the base for an extraction industry. It is estimated
that at present over 50$ of fruit and vegetable production go to waste 
because of current harvesting and marketing practices. This is an areaji
which offers scope for industry at the village level. Such an industry
can provide canned local fruit for domestic consumption all the year
round and redixce the importation of extra-regional supplies.
Fisheries Development
The seas around Grenada abound in fish and catches are often far 
in excess of demand for the fresh fish market. As a rich supply of 
protein, development of a fish-processing industry can reduce imports 
of tinned meat and fish.
Summary
The present weak state of Grenada’s Balance of Payments cannot be 
improved unless concerted effort is made to develop export industries 
based on the island’s agricultural production, and every effort is made 
to reduce dependence on foreign supplies of food so as to improve the 
country’s negative merchandize trade balance, one which cannot be 
completely counterbalanced by earnings from its tourist trade. But 
the fundamental requirement for sustained growth is an iirqjrovement in 
the country's infrastructural base.
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